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Fig.1 Schematic map of neighbouring points to spatial entities
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Fig.2 Solution process diagram of spatial frequent items
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Table 2 The top 5 rules by support of Nanning

HiEs (m) FL] STHFEE AR Pt
10 {&HANNIEY => {l)5} 0.1082 1.0000 7.1012
{5} => {40 A5 0.1082 0.7681 7.1012
IR} => {4} 0.0445 0.8738 8.5759
{MMHES Y => {m A} 0.0429 0.6963 3.5576
{52y => (MES &Y 0.0389 0.7852 12.7380
50 LAY => Nz DY 0.2773 0.7772 1.4086
bR} => Pz} 0.2301 0.7989 1.4478
{HEREY => iz} 0.2293 0.7140 1.2940
{& GRS} => {5} 0.1964 1.0000 39118
{5} => {& 5 RE} 0.1964 0.7684 39118
100 LAY => Nz DY 0.4696 0.9012 1.2409
{W A} => {/Piz s} 0.4450 0.8284 1.1406
{EREY => Uz} 0.4086 0.8631 1.1883
{HAb 'Y => Pz PEY 0.4013 0.9001 1.2393
{EREY => {FItA} 0.3500 0.7392 1.4186
500 LB Y => UMz IR 0.9016 0.9944 1.0096
YNz RAEY => {HifR i} 0.9016 0.9154 1.0096
{HEREY = Dz PR 0.8982 0.9932 1.0084
YNy => (AL} 0.8982 0.9119 1.0084
{M A} => Pz s} 0.8897 0.9950 1.01024
1000 {HEREY => PPz} 0.9928 1.0000 1.0004
YNz => {HRE} 0.9928 0.9932 1.0004
LAY => Iz DY 0.9924 1.0000 1.0004
LAY => {HIFE T 0.9924 0.9928 1.0004
LAty => (AL} 0.9906 0.9982 1.0054
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Fig.3 The top 50 rules map of different distance threshold for Nanning
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Fig.4 Two frequent items (a) and 3 frequent items (b) for 10 m distance threshhold
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Spatial Association Analysis for Urban Service Based on Big Data

Liao Weihua', Nie Xin?

(1. College of Mathematics and Information Science, Guangxi University, Nanning 530004, Guangxi, China; 2.School of Public
Adminisiration, Guangxi University, Nanning 530004, Guangxi, China)

Abstract: With the development of information technology, big data has become a research focus of all sec-
tors. There is an increasing demand for big data in the urban planning management process. Big data acquisi-
tion and calculation is a key technology in the process of the smart city construction. This article covers the fol-
lowing major aspects: 1) Distance table linking to urban service physical store table is used to establish spatial
association frequent rules model based on the concept of spatial neighbouring point and the property of spatial
point entity; the article also introduces the method and procedure of how spatial frequent items and spatial as-
sociation rules appear in urban service spatial association model; 2) “For xml path” technology is used in
SQL Server to build spatial transaction database because transaction database is needed in association rules
computing; 3) Python+sglite3+Ixml+BeautifulSoup technology is used to crawl the online data of the compa-
nies in Nanning which have all of their public information registered on “Baidu Nuomi” (https://nn.nuomi.
com/); 4) Apriori algorithm is applied to analyze spatial frequent items and spatial association rules in urban
service industry of 6 distance thresholds between 10 to 1 000 meters with the obtained data. In case study, the
top six registered businesses in “Baidu Nuomi” are snacks and fast food, beauty, hotels, bakeries, sweets and
drinks, budget hotels. The spatial association rule of {budget hotels, hotels} has a high degree of confidence
and a high upgrading degree in the distance threshold of 10 m and 50 m, being a set of strong spatial associa-
tion rules. This illustrates the Nanning hotel industry has the characteristics of a compact layout, with all kinds
of hotels being together. The spatial association rule of {sweet drinks, snacks and fast food} is a set of strong
spatial association rules in the distance threshold of 50 m, 500 m and 1 000 m. Snacks and fast food frequency
is very high, especially in the succeeding rules with high support degree. In different distance thresholds, as a
kind of mass consumer entity service, snacks and fast food restaurants are distributed around various indus-
tries. Because the lift degree of these rules is about 1, the snacks and fast food industry has the characteristics
of no connection with other industries. This study is an attempt to use ubiquitous web data around us to ana-
lyze city management. Researchers can get a steady flow of big data so as to better carry out the studies on city
big data in real time with this methods and thoughts.

Key words: big data; association rules; Apriori algorithm; service industry; Nanning City



